This report presents the results of tests at NASA Lewis 8
In this report, the scaling laws will be described and experimental ice shapes for reference and scaled conditions compared. Explanations for the observed results will be proposed, and scaling issues requiting further study will be identified.
Considerations in the Development of Scaling Laws
In an attempt to analyze the icing sealing problem rigor- 
Scaling Laws Tested
The sets of equations used for each of the three laws considered in this study will be given here. thus, the catch efficiency, which is a function of all three parameters, is also matched. Therefore, equation
shows that in order for the scale and reference normalized ice thicknesses to be the same, the product of liquidwater content and time must be the same. The complete set of equations to be satisfied is then 
Because the ambient vapor pressure of water, Pv' is a function of temperature, equation (28) must be solved iteratively to find the air temperature of the scale case.
The development of equation (28) The derivation of equation (28) assumes that the surface is at the freezing temperature of water. This assumption is only valid if the freezing fraction, n, is less than one.
Because of this assumption about the surface temperature, equation (28) is not strictly applicable to rime-ice conditions. However, for rime conditions water freezes immediately on impact, and the ice shape is insensitive to the ambient temperature. Thus, the temperature found from equation (28) is adequate for scaling as long as the scaled ice is also rime. In this study, equation (28) was used for rime as well as for mixed and glaze ice. Tests were performed by fn-st establishing the tunnel velocity and total temperature.
Description of Experiment

NASA
The pressures of the spray-bar water and atomizing air, which determine LWC and 6, were then set, and when tunnel conditions had stabilized, the water spray was initiated.
To account for the start-up transient, spray times for the tests were increased by 12 s from the values determined from the sealing laws. This addition was never more than 4 percent of the total spray time, and it will not be included in the times reported here. When the prescribed spray period was completed, the spray was shut off and the tunnel brought to idle to permit personnel entry into the test section. After the ice shape had been recorded, the ice was cleaned from the model and the procedure repeated for the next spray condition.
The ice shape was recorded manually for each test. A heated aluminum block with a semicircular cut-out matching the cylinder was used to melt a thin cut into the ice normal to the cylinder axis at the center of the test section. A cardboard template, also with a semicircular cutout to match the cylinder, was placed in this gap, and the ice shape was traced onto the cardboard template.
The tracing was later digitized for computer storage.
Results
Evaluations in this study were based on judging differences in ice shape from one run to an-
other.
Thus it was also necessary to establish, for a benchmark, the typical variation in ice shapes from run to run when identical tunnel conditions were specified.
Ice Although total ice accumulation appeared to be constant for these three tests, the ice shape was not. Typical glaze-ice test results are presented in figure 7 .
Reference conditions for the tests of both figure 7(a) and 03) were identical except for the reference model size. 1.3 g/m3) . This law can be expected to be valid in general only for rime conditions, for which water freezes instantly on impact; i.e., for situations for which the surface heat balance has no effect on the ice shape.
The 
